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COMPLETE SPEOFICATIO'N 

Polymer Products suitable for use in the Treatment of the 
Hair and Gomposilions contaming them 



We, UOreal, a French Body Corporate, 
of 14 rue Royale, Paris, France, do hereby 
declare the invenition for which we piay that 
ta patent may be granted to us, and. the method 
by which it is to be performed, ito be paidcu- 
larly described in and by the foiowing state- 
ment:— 

This invenlian i^aites to polymeric pro- 
ducts useful in casai&dcs and m' the treatment 
of tiifi hair, to processes for their pwpaaation 
and to oompositrons contaimng them. 

Among die substances at present employed 
as fixatives or setting agents for hair ai^ deriva- 
tives of copolymers of maleic anhydride and 
an ethylenic monotiKr such as ethylene. How- 
ever, these products suffer from the disadvan- 
tage that they have little affimty for the teratin 
whidb constitutes the hair, so thaic the haar 
lacqueirs cooitaining them do not adhere well 
and are rapidly rcmioved imder the mechanical 
(aoti-ons to which the haiiir is subjected. Conse- 
quently^ the sets produced wiith these setting 
agents are not as durable as could be desiied. 

It has now been found according to the 
present invention that certain new derivatives 
of maleic anhydride - ethylenic copolymers, 
having a chonical structure such that they 
have an afiinity for fceratlin, are most satis- 
factory for use in hair-setting ageifls. These 
30 substances also act on the teir as softening 
agents which impart to it sl gieaiter sliding 
power, whereby its appeaxanoe is improved 
and combing is greaitly f aciKtated. 
^ The new polymeric product^ of this inven- 
ticp are prepaiSed by a process which com- 
prises reactmg a copolymer of maleic anhydride 
and an ethylenic monomer in which the molar 
ratio of ethylenic monomer: maleic anhydride 
is from 1 : 1 to 1 : 0.7, with a polyamiine having 
a primary or secondary amane group and 
one or more tertiary amine groups. 

The copolymer is preferably one derived 
from ethylene, vin yltaethvl elter, vinylethyt 



10 



15 



20 



25 



35 



40 



ether, styrene, a hak^styrene, or a styrene 
homologue, as the ethylenic monomer, and a 
potyamine of formuk: 

Ri— NH— R,— N— 



where Ri is a hydrogen atom or an alkyl 
radical of 1—4 carbon atoms; Ra is an alkyl 
uadicalof 1—4 carbon atoms; Ri is analkylene 
radical having 2 to 6 carbon atoms, prefeirably 
a 1,2 - ethylene, 1,2 - propylene, 1,3 - propyl- 
ene or 1,4 - butylene radical; and R^ is an 
alkyl radical of 1 — 4 carbon atioms or a radical' 
of the formula — R* — ^^^2)2^ where R^ and 
Ro have the values given atove. When the 
ethylenic monomer is ethylene, vinylmethyl 
ether, vinylethyl ether, or styrene, and the 
polyamine has "tiie aforesaid formula, lie co- 
polymer is believed to have the formiib:— 
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in which R is hydrogen or a methoxy, efthoxy 
or a phenyl radical and R, Rs, Rg and' R4 
are as hereinbefore defined. 

The polyamine used in the process of the 
iavention can be a primary - tertiary amine, 
for instance N,N - dimethyl - 1,2 - ethylene- 
diamine, NJt^ - diethyl! - 1,2 - ethylenedi- 
anoine, - dimtrthji - 1,3 - propylene- 
dliamine, N,N - diedxyl - 1,3 - pi^ypylene- 
diamine, NJ^ - dipropyl - 1,3 - propylene- 
diamine;, N - propyl - iV - me!chyl - 1,3 - 
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propylenedsamiiie or - dinKidiyl - 1,4 - 
butylenediamine^ or a secondary tertiary amine, 
for instance NyN - dimethyl - ^ methyl- 
ethylenediainine or iV^ - dimethyl - - 

5 xQethylpropylenediamine. 

The process of the present invention may 
be cairied out in the tomogeneous phase by 
using as reaction medium a conmian solvent 
for Sie startmg copo'lymer, for the polyanoine 

10 and fbr the polymeric product though, of 
course, i!he solvent must not be 'one which 
would i^ct with those subs^nces, Sixitable 
solvents sane acetone^ dioxan and pyridine. 
TTie process can alternatively be carried out 

15 in baterogoieous medium by dropping 'the an- 
hydride copolymer in smaU. portions and widi 
good sdning into an aqueous solution of the 
polyanrine. 

It is preferable to use propoiicions of co- 

20 polymer and polyamme such that the primary 
and seomdary amine groups and the anhydride 
functions of the polymer aie in equimolecular 
proporciions* In thfs way excellent yields, 
for example about 80%, can be obtained, 

25 There may be added to the reaction mix- 
ture other products whidh react with the an- 
hy6nd& function, for instance a primary or 
secondary amane or an alcohol. Whem this 
is done it is ieocMiimeind€ri^ in order that the 

30 reaction may nake place wMi a good yield, 
to add to the mixture of leadiants in addition 
to the primary or secondarjf^a^^^ ^ 
alcohol a lerdaiy amine in chemicals equiva- 
lent quantijy. 

35 The polymeric products of the psocess of 
die preset invention can be used as setting 
agents, for example m soliiiion at concentra- 
tions between 0.5% and 6%, especially 
between 2% and 5 % by weight, in water or 

40 in aquSBoiis alcohol. Tbsy aie aJso of use 
in oosmedc gds or cxieams as iMckmng 
agents. 

The invention is illustcated by the f ollowmg 
Examples. 

45 Example 1 

Into 250 cc. of a 2% solution of - di- 
methyl - 1,2 - ethylenediamine in water there 
is dropped in small successive portions, and 
with vigctfous stiiring, 8.85 g. of a copolymer 

50 of equimiolar proportions of methylvinyl ether 
and maleac anhydride, caie bdng taken that 
each suco^ve portion of the copolij/inBr is 
dropped only when- the preceding portion has 
been completely dissolved in the amine solu- 

55 tSon. To t3ie resuteng viscous solution there 
is added a mixture of equal proportions of 
alcohol and ethyl acetate which precipitates a 
solid polymeric product. 

The product of the reaction may be used as 

60 a softening agent by introducing it into a 
shampoo in a proportion of 0.5% by weight. 
The shampoo thus treated provides a ia^er 
wfoidi is paxidcularly soft to die touch and im*- 
parts to ^e hair high gloss and suppleness. 

65 The product of this Example may also be 



employed as a thickening agent for cosmetics, 
preferably in a concentration of about 2% by 
weight. 

Example 2 

To 250 cc. of a 10% solution of N,N - 70 
diethyl - 1,3 - propylene - diamine in acetone 
are added 250 cc of an acetone solutiton con- 
taining 9.6% of an ethylene - maleic anhydride 
copolymer (molecular ratio 1 : 1). It Is ob- 
served that the reaction starts by itself with 75 
evolution of heat, and it is then sufficient to 
complete it by heatmg. The solvent is then 
removed from the resuldng solution by 
evaporation, leaving as residue a polymeric 
product. 80 

The product obtained may be successfully 
used as a softenmg agent for setting lotions 
by dissolving it in a propordon of 3% by 
weight in 30% aqueous solution, of ethyl 
alcohol. "Die lesdting solution has a low 85 
viscosity if the starting copolymer is itself of 
low viscosity. 

Example 3 
To 100 cc. of an aqueaus solution contain- 
ing 6% of N,N - dimethyl - 1,3 - propylene- 90 
diamine, 4% of butylamine and 4.2 g. of 
pyridine is added in small quantities 14.3 g. of 
a copolymer of equimolecular proportions of 
ethylene and maleic anhydride, care being 
taken, before each successive portion of co- 95 
polymer is added, that the preceding portion 
has been completely dissolved. 

The solution thus obtained may be directly 
employed or the reaction product may be 
separated by evaporation and washing with 100 
alcohol so as to eliminate any unieaoted amine. 
The polymeric product thus obtained may 
be employed in solution in water or in an 
aqueous alcohol as a setting lotion. The con- 
centration of polymeric product in: such solu- 105 
tions may be, for example, from 2% to 5% 
by weigjht, lie lotion containing, for example, 
25% by weight of alcohol. 

Example 4 

18 g. of a copolymer resulting from the co- 110 
polymerisation of 104 g. of styrene (1 mol) and 
88 g. of maleic anhydride (0.9 mol) are re- 
act^ with 100 cc. of an aqueous solution con- 
taining 10% of NJ^ - dierfiylethylene - di- 
anme, the copolymer being added in smail 115 
successive portions and care being taken to 
ensure that each successive portion has dis- 
solved before the next portion is added. The 
solution thus obtained may be employed in 
combination with the products obtained in 120 
accordance with Examples 2 and 3, for the 
same purposes and in the previously indicated 
concentrations. For example, i^t is possible 
to obtain an excellent setting lotion by intro- 
ducing into a 20% by weight aqueous solution 125 
of ediyl alcohol 0.5% by weight of the pro- 
duct of this Example and 1.5% by weight of 
the produa of Example 3. 

WHAT WE CLAIM I S : — 

1, A process for the preparation of polymeric 130 
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products $uI>tsMe for use in setting agents for 
human ha>ir, vAmh comprise ireactung a co- 
polymar of maildc anfay^Mdie mi an ^ylmc 
mmomer, hi wUdi the mokr fado <of ediylenic 

5 monasmerimaleic anhydride is fiom 1:1 tx> 
1:0.7, wkh a polyamine having a prmiary 
or seoondary am'ine ffxnxp and ome or moiie 
'teitci-ary amine groups. 

2. A process accordimg to daiim 1, din which 

10 the poly-amine has the formuilia: — 



where Ri is a hydrogen aiGam or an a<lkyl 
radical of 1 — 4 oarboa atoms; R^ is an alkyl 
radical of 1—4 carbon atoms; R4 is an 

15 alkylene radical having 2 to 6 carbon atoms; 
and R3 is an alkyl ladical of 1—4 carbon 
atoms or a radical of the formula 
— R4— N— (R.)^, 
where R4 and R- have the values given above, 

20 3. A process aocJarding to daim 1 or 2, 
in which the ediylenic mon'omer of "the co- 
polymer is eithylene, vinyhnethyl edier, vinyl- 
ethyl edier, styixw, a 'halo-styiene;, or a istyrene 
homologue. 

25 4. A process according to data 2 or 3, in 
which the Copolymer is one wMdi has been 
prepared by the copolyraerisation <of the mono- 
mers in subsftianid'ailly equimokr propordoits. 

5. A process accardiing m cladm 2, 3 or 4, m 
30 wHch Ri is a 1,2 - ethylene, 1,2 - propylene, 

1,3 - propylene or 1,4 - butylene Tadiifcai. 

6. A process acoording to any of the pte- 
oedling daims, -in which liie polyamine is NyN- 
dimeidiyl - 1,2 - ethylenedfamiae, N^N - 

35 diedryl - 1,2 - ethylcwedianjine, NJt^ - di- 
methyl - 1,3 - propylenediiamime, NJt^ - di- 
edxyl - 13 - propyl'enediamfe, NJ^ - di- 
propyl - 1,3 - propylenediamine, N - propyl'- 
N - mediyl - 1,3 - propylenedian^ne or 

40 - dimethyl - 1,4 - butylene - diamine. 

7. A process according to any of daims 1 tlo 
5, in which the polyamine is N,N - dimethyl- 

- methylethyknedLamine .or - di- 
methyl ' ' mediylpropyleoediamane. 
45 S. A process accorcfing to any of the pre- 
ceding claims, in which die copoilymer and 



polyamline arc used in amounts such that they 
contain (respectively subsffiantialy equimolar 
piopoirtions of anhydride zings ^and pimiaiy 
or sm>ndary amine groups. 50 

9. A process accotdiing to any of the pm- 
cedffing cfeims, in which a primary or secondary 
amine or an alcohol which wilt react with the 
anhydride function of the copolymer is present 

in "die reaction mixture. 55 

10. A process acoording to any of the pre- 
ceding diaims^ ^in which the leacttion is canfed 
out in die homogeneous phase in a iCdmmon 
solvent for the starting copolymer, for the 
amme and for the polymeric pmduct: resuihing 60 
from the reaction. 

11. A process according to daim 10^ in 
which the reaction mediium is aoeitJone, dioxan 
or pyridine. 

12. A process acoor<fing Uo any of claims 65 
1 to 9, 'in which the ruction is carried out 

in a heterogeneous medium^ the copolymer 
being added in sn^l pordoois to an aqueous 
soludon of the amine. 

13. A process accordikig to cfiaiim 1, siAstan- 70 
tiailly las desciiibed beran. 

14. FoLymeric pcoducts suitable for use in 
compositiaas for treatment of the humaa hair, 
when obtained by the process of any of the 
preceding dJakns. 75 

15. A composition for treating human hair, 
which comprises a soiutiiion of from 0.5% to 
6% by weight of a compound datoed in 
claim 14 dissolved m water or in (am aqueoiis 
aldohoHc sdlution. 80 

16. A composSdon accxinding to diaim 15, 
ki which the amount of lihe sa^ compound- ols 
from 2 to 5% by weight 

17. A cosmetic composition in the form of 

a gd or cream, whidi contains as a thidcennig 85 
agent a produce diaiimed in diaim 14. 

18. A method of treating human hair, 
which comprises applying to ithe* hair a produdc 
claimed in daim 14 or a composition daimed 

in dlaiim 15 or 16. 90 
J. A. KEMP & CO., 
Chartered Patent Agents^ 
14 Soud) Square, 
Gray's Inn, London,. W.Gl. 



Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier Press 
(Leamington) Ltd. — 1966. Published by The Patent Office, 25 Southampton Buildings, 
London, W.C.2, from which copies may be obtained. 



